*5 



4-> 



PROCESS FOR PRODUCING DIBENZOTHIAZEPINE DERIVATIVES 



Patent Number: 

Publication date: 

Inventor(s): 

Applicant(s): 

Requested Patent: 

Application 
Number: 

Priority Number(s): 
IPC Classification: 
EC Classification: 
Equivalents: 



□ WO0104106 
2001-01-18 

YOSHII KIYOTAKA (JP); HARADA KATSUMASA (JP); NISHINO SHIGEYOSHI (JP) 

UBE INDUSTRIES (JP); YOSHII KIYOTAKA (JP); HARADA KATSUMASA (JP); NISHINO 
SHIGEYOSHI (JP) 

□ JP1 1199574 
WO1999JP03719 19990709 

WO1999JP03719 19990709; JP19980015022 19980109 
C07D281/16; C07C323/62; A61K31/55; C07B61/00 
C07C323/62, C07C319/14, C07D281/16 



Abstract 



A process for producing dibenzothiazepine derivatives typified by dibenzo[b,f][1,4]thiazepin-11-one which are usable as the 
starting material for producing 11-[4-(2-(2-hydroxyethoxy)ethyl)]-1-piperazinyldibenzothiazepine derivatives useful as a 
psychotropic drug, which comprises reacting a nitrobenzene derivative with a thiosalicylic acid derivative, reducing the thus 
obtained 2-nitro-2'-carboxy-diphenylsulfide derivative, and then further dehydrating and condensing the thus obtained 2- 
amino-2'-carboxy-diphenylsulfide derivative. 
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2' -*M*i/-^7*^^7^ K»»#li/ 

L<, flrfcO. 1- 
0. 6{&fi (R) OttB«>«£fc45*##*LV\ 

[00 6 5]^ (a) ir*> it urn, a 

L<li2 0-2 0 0t(Ot61-Cfe^ *£i£#£L<n2 

5-1 5ot(Dffii^5o KJ£tf#ffl£ urn, 



[0 0 6 6] KJE& (A) 1:^^2-7^-2' 
;i/#^^-^7x^/V7^ K»W#«:»**jfett:, 

^gfe^#e>^6o ii^n-(o«ffirftxs(^^rt> 

[006 7] EJ£ (B) : ffHKtktt 

fa$> t> l < v ^1* ftott j&r m ^ fe ttr t <t 

-2' -j3j>V7S*is-yy 3 L~;v*A,y4 KRWttctt 
LX0. 1-3 0f&fifi<DffiHrtoar*>!9, #*L< 
^0. S-lOffili^II^i-Cfo^ 
[0 0 6 8] (B) -OttfflSftSWKfcLTtt, » 

*-r*tta*, jary^^TTK (ry^rfiS2 5 

-2 8wt%) im^XffotK ^tUri^T^- 

9LrtJ:V> 0 *HU 2-^bn-2' 
*jy =.=.JUXfU7 4 TOW*©*fc*rt"*JhW* 0. 0 
1 — 0. 4<§3ft (2-^hD-2' -^^^-v? 
7*a^7-f KRWni/*0*|) (DffifflOW 
£JCfcSSrfc*rfcas#£L<, #K0. 02-0. 
2{£^ft (H) ©ttHo«^lc/i:5*^»*Hf\ TV 

^/^7>r K«»#^r^^rjc*H-5«ffl**s, 0. 

00 5-0. 5ff^S: (2-^bP-2' -^/^^fv' 

ft) oma<o®&Kt£*&bftz>Si5\cm^zzbi>w 

*U<, ^(co. 0 1-0. 5{&Sfl: <H) ©W^lc/j: 

[0069] k j£ ( b ) icj3»s»Sfi«t urn, ii 

L<«2 0-1 0 0 < Ctf>fl&fflr*>^ «(C#*L<tt4 

o-9oto«it*)5. R^^lBturn, SfSMg 
[0 0 7 0] sjS (b) {c*5^r 2-r^/-2' 

^?S(c^$:^!niLr7K@^pH$:®Ht 



a 



[0071] *%w<Dmm<Dm2x®-?^btiz>-f&* 
(4) -e^$n52-r ^ y-2' -njfM$**/-*jy 
*zL,v*;vyj mmtittts IWBOHRa (3) -c*s 

2' -^#^-^7x=/^;U7-f KR»*tLt 
ft, ^Jx.^2-T^ /-2' -*/V#^r^-^7i^ 
J^U^K, 2-T^/-4-^ h^-v^-2' 

7-4-7^^/^-2' -^yM?*^- *?y=.~iV*fr 
7>f F\ 2 — T ^ / — 4 -Tir^v^- 2 ' -tfA'tf*^ 
-^7i^^7^ K, #*Tf2-T$S-2 9 -fJ 

tfa #£L<te2-r^/- 2' 

(4) ^^?tl52-T^-2' -tf/l'tf^fv'-^ 

(5) i«*>s*L*^v3/^r*tr^ii«Bt»*«3Si- 

[0 0 7 3] SS3Xg<DEJSf4, JijgttC-ctTort J:^ 
v*6 0 r©J:5 4*«Ct Lttt, «*.tfh^3iv, **s 

«tf>\ 1, 1, 
^ifv, l, /n^yfy, 
1, 2->?^n^^<^if^, 1, 3-v^n^e^Vif 
1, 4-^n^-<>if^03§ : #^n>> , ^>(b^ 

So 

[0 0 7 4] |R3iat?«ffl**L*»jKoft«*4:Ur 
tt«HCP»ett4V^ 2-T ^/-2* -#/nK*^- 

&y *z=.fl,**,y * Y®mft<Dmm\zM^z>®m<otm 

Jfc (W/v%) «iB3%K±Sr*H f 5ii:^ , e 

#*L<ii4%~4 o%^)ffiia-e$)So *fcs«a 

#*lEfc**ri«»6fcftfc, Dean-Stark 



r£tt&v*tf« #*l< ill oot-2 oo'Cgarefc 

So 

[0 0 7 5] ^3XS-e#^ttS-«^ (5) "C«**L 
63V*V^*7<tf>*W#HU itJiB^-®^ (4) -C 
&£*l£2-7^/- 2' -^^fi/-^7x^M 
;V7^W(aotjS3l^, t©i5 41ttlfc^ 

[b, f] [i, 4] ^r^trv-i 8-* 
r/u-V'tyy (b, f) [l, 4] 

8-7x^-^7/ (b, f) [1,4] 
f7f^-ll-^y, 8-* h^-S^W 

[b, f] [1, 4) fTiftV-ll-ty, Xtt2 

h*f-*J'<>y [b, f] Ci, 4) f-rfey 
-l i-*v**rf»cfc*"c*, ff*L<i*^vy 
Cb, n [k 4] ^r^tr^-i i-*>\ x«2 

-> ^Sz-^W (b, f] [1,4) ^Tiff> 
-11 -*>XfoZ> 0 

[0076] »3xai-*3»a»«ifetU'rtt, 

[0 0 7 7] U*««tt, fiLT<Ot*3 0"C 

( 1 ) *«WO^^^r^tTM»»«:<D»ifelCj3V> 

(2) ^^(0^>'> f ^r^tf>'^^OS^^fti-*5V^ 

[0 0 7 8] (3) ##w©s*<v/^7iffcr:/W»# 

(4) *^(^^-<>'> f f-r^^>'K^oSJ&(c*3v> 

T, 2-~bn-2* -j3JVtf**/-i?y x.—frTsJl'y 
iVWmtofc. 2-~hn-2' -JA**^— S^a 

4' -p« h^r^-i?7 3i=.;^yV'7-f K-CfcS^^/ 

(5) ^^(D^y^r^bf^^^SJft^^VN 

[0 0 7 9] (6) *»W©^>'^r<lf>«W* 

<D8!j5feJc*5^r, 1B2xe^siS (a) -efflv^siS7c^f'J 

3&S 7 7*5fP*"C*>5^ 
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(7) **wo^yyf-r«tffcrv»W«oSsiife^i3i^ 

(8) *»wo^^^^r-iftf^lW>#o«ttBfc*v^ 

(b) -e«^sa5cai*«»»-« 
• 7*»*-e, «jWE^2 8%rv^r*«*-c*><5^ 

[0 0 8 0] (9) «BO^/f7*^y|li* 

^SHfcfcfcv^T, 2-rs/-2* -*^**5/-^7 

S i;W7-fffllP, 2-T ^7-2' 

**/-Vy^)\s7stV7 4 h\ 7-2* 

-yh*^-^/(b, f) [1, 4] ^TiftfV 

- 1 i -^-y-efcs^^^^rif ^vR##©»«feo 

(1 0) *»W©^yy^T<tfV»»#0«fe«C*S 

^r. ^y^r^trvK^^^vy (b, f] 

(b, f) [1, 4] ^Ti?tfV-l 
[0 0 8 1] (11) ^aW^S^V^Tif fcVB£ 

yt>A-Cfe!9. 2-^hn-2' -*/U**S/-^7* 
4 KB***, 2-^ho-2' -#>M?* 
S/-^7x5^^7-< t>L<te2-~hn-2' 

tfcj, »1I8©»I#N, N-Wf^AT5 

K-c*>9, 2-r^y-2' -*/^^^-^7i^ 

^7-fKR»*^ 2-TS/-2' -jM/**^- 
>?7x^/V7-<K fcL<i*2-T $y-2" 
A'tf^S/-^' F^>-^7x^;WW7^K-e*) 

Cl % 4] ^T^tfV- 1 1 XII 2 

Cb, f] [1, 4] <?TW>- 1 1 -it 

yvh^o. m2rM<DKfc (a) -«flv*8»5c*W*5* 

A^CfcD, *2XS<OKJ« (B) -CA^<5»5cAl^fftt 
[0 0 8 2] 

ii7cLT#^n^:2-T^y-2' 



iwbhhss (5) -csb^ns^wfrfey^ 

[0 0 8 3] 

[0 0 84] [SMMfll] 2-^onshB^y9 
4. 5g (0. 6 0*;v) iS8*y^i5 9. Og 

(1. ££N, N-^fA/*M7 5Kl 

2 0 m HCiD^TWWU N, N-^f/^A7^ 

muz* fttyfyv87 7. i g (o. 50^) t 

N, N-^^^*;H7 5 Kl 2 Om 1 {Cig#Ut<> 

tLyhSiS^ffit-, 7K 8 0 0 m 1 t sm^^ 7 0 0 m 1 
iSrMfco »ilfc*li:*4 00 gtiJ«i9 4 
ml tSriP*.-C*JB©pHSrBMttUfca, r«)*«Sr 

2 -~ ha- 2' -*A^*^-?7x 
^;M;P7>f K13 4. Og (0. 4 9^) «r»fc 0 

(?-**5 ^/m«c#-r*iR*= 9 8%) 

l H-NMR (DMSO-d 6 ) ; 6 = 7. 1-8. 3 
(m, 8) , 13. 1-13. 5 (br, 1) 
[0 085] [SUM 2] 2-?X2u=. hn-<^if^9 

4. 5g (0. 6 tfiiK^y 5 9. Og 

(1. ££N, N-^f/^W^Kl 

2 0ml lCft];fcT}g<*U N, N-^^f/Vt>M75 

*jRJ^ Wyf;i«7 7. lg (0. 5 0^) £ 
N, N-^fM/^7^ Kl 2 0mUcSS«?Lfct 
<0*r*TU 7 0 < C-C6^ra«»bTSJ5SS't'fco #<b 
^fcKrti»fS^, 7K2 0 Om 1 tm&mi 94ml^ 

^K12 3. Og (0. 4 «r#fc. (f-*iHJ 

f-^Wc»i-SiR*=9 0%) 
[0 0 8 6] [*lfc«3] Hft?IJl(02-^PP^ho 

^<y-tfy©ftb9.te 2 -^o^ h von 

U *©ftfflfl*l 2 1. 2 g (0. 6 O^e/u) <k Lfc 
(iWt^THJfiflSJl ilWto*ftfcl?o"C* 2-^ha- 
2' -*;u^^ri/-^7x^/^;i'7>f Kl 3 4. Og 
(0. 4 9*/u) $r#^o (^f-y^^t-M-t5iR 
9 8%) 

[0087] mmm 4 ] ^jfe^j 1 <d3-*v v ^m<o 

ffiM93. 8 g (0. 50^) t Lizt&K±x mm 
mi tm&o#ftiftir y 2-^ha-2' -^/^ 

^rV-4* -y h**>-iSy x=;^/U7 >f Kl 3 7. 
3g (0. 4 5^) «r#fc. (5-^^>W!) 
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/ 

/ 



f-/V»{C«-r*lR*=9 0%) 
H£; 185-187t 

[0 0 8 8] 5 ] 3 0 0ml O*- h # Is— 7 

(5 0%^4t LtN i fl4 
g) > *»«ltlBI*0*ife-C»b*T,fc2-shn- 
2* -*;i/#*i/-^7i^;i/7-f Kl 3. 8g 

(0. 0 5W) t^^y— /VI 0 0m 1 fcSriD*., 7K 

/U7-fKll. 3g (0. 0 4 6^) (2- 
-fSlR^=9 2%) 

1 H — NMR (DMSO— d 6 ) ;6 = 5. 0 — 5. 9 
(br, 2) , 6. 5-8. 1 (m, 8) , 12. 8- 
13. 5 (br, 1) 

[0 0 8 9] y (5 0%^ 

t ltn iti g) tmmmi tm^(D^mv%btitL 

4. Og (14. 5^^) <b£r> n ^5 
Oml i:WUn-/'^y-/«i§:#fCo 

ytn-^y-/HB»«ic, ***ta*4*bioo 

ttl 5B*IB«l*UTSJ6**fc. »bftfc»£«WK 
*SiBU 2 -7 / 

-2' -*A^**S/-S^73i=^/U7-f K3. 24 g 
(13. 2 ^ y Sr#fc 0 (2-~ hn-2* -* 

%) 

[0090] cuttfl 7 ] mmm 1 i in«<o#s-e»?> 

-fH2. 75g (10. O^H/H SrftTV^^T* 
^ (ry^^Tj8S=2 8fifl:%) 4 0ml UlSMjL 

ttMlft7*fMfe2 1. 6g (77. 8?y^ 
/v) ft*70ml lc*A»UfcSBKfc*TU 80ttl 

LfcflL ttifiU «^3 0ml £T$ffigfcS 
U S8xf/W7 0ml i:Si2ml ££flPx.fc 0 4>« 

&tt8Uift* ffiffi«r^Hi8JffiL-C^fe)l!&*0 2-r^y- 
2* -#/U***/-y7*s^/U7-{ K2. 33g 
(9. 5 0^^) *»fc.. (2-~hn-2' -# 

%) 

[0091] [%ttM8] ^*^J4 tra*o*ife-e#6 

y7xs^^7-f K15. 2g (0. 0 5^) 



^2-7^-2' -#/M^>-4' 
^7x^;UW>{Kl2. 7g (0. 4 6^/U) 
/to (2-~ hu-2 ' 4* -*h*i/ 

-i/yzc^/uz/isyj h*K*ttt>W=9 2%) 
HA; 1 50-1 5 It 

[0 0 9 2] [Hlfcffl 9] ^*^J 5 t I^O^ffir?^ 
ftfc2-r ^ / -2' -*;^^V-^7x^/I/^/W7 
>TK2 4. 5g (0. Srh^xy3 0 0ml 

Sr2 0«FBIi|«IELrSJ£**fc o »6*ifcSJiSJS»Sr^ 

f»*ria*Stft\ sv^s/ Cb, f) ci, 4] 

l-*VSr«fe«ftt«at UTl 5. 7g 
(0. 0 6 9*;H Sr#fco (2-r ^y-2' 
**5/-^7*5i>U^7-f KIC«1-6JR*=6 9%) 
§fc£ ; 2 5 9-2 6 Ot 

X H-NMR (DMSO-d 6 ) ; 6 = 7. 0 5-7. 
8 0 (m, 8) , 1 0. 7 (s, 1) 

[0093] Lmmmioi mmmstmm<o^mvm 

btift2-r^ ;-2' -luvif^s-yyiL—tvysfv 

7 5g (0. 1 OW) Srb/uai^3 0 0m 

$£2 0 *$fR&ffl&fa (Dean-Stark $SB£ffi 

a***fi*T??<^Lfc8L «f ffl L^o # 

6tLfc«ftft«rftl»**-C, iVC^/Cb, f) [1, 
4] tfV- 1 1 -*>*«tft«-*t(S*t 1 

8. 2g (0. 0 80W) Sr»fco (2-r^y- 

= 80 %) 

[0 0 9 4] [»kMl l] IdkMlOOSdaMRtr* 

Ml 2 £HttlcKttfcfrv\ Cb, f] [1, 

4) ^T^tfy-l l-*y*r«ftiM«S*iLr2 
2. 3g£r**fco (0. 0 9 8W) (2-T5y- 
2' -**«*i/-*Jy*.=.A'XA'7 4 KicJfcrt-SK* 
= 98 %) 

[0 0 9 5] Uftlfeffil 2] H«g01|8^lll«O^j*T?# 
<bftfc2-7^ /-2' -JA**^^' 
-v?7x^;V7>f K2 7. 5g (0. 1 0 W) * 
fflv^cJHMfJi l fcn*fcfia6*frv\ 2-^h*^- 
Cb, f] Ci> 4] frfey-i 

«T*A«f«l6*tL'C2 3. 6g (0. 0 9 2W) & 

#fc 0 (2-r^y-4-y h^v-2' -*^i/**s/ 

-y^^^/^/V^-f KlC#1-6lR*=9 2%) 
RMS ; 2 2 0-2 2 3X: 
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